A progress report on our search for radio-quiet gamma-ray pulsars in the EGRET database is presented. The search technique utilizes signi cant computational resources of the Center for advanced Computing Research at Caltech to compute Gigapoint p o w er spectra for some of the brighter, unidenti ed EGRET gamma-ray sources which, like Geminga, may not be visible at radio wavelengths. Two sources, GRO J2019+40 and GRO J1744-28, have been searched for pulsations to frequencies of 30 Hz and frequency derivatives to 10 ,11 Hz s.
Introduction
Determing the nature of the EGRET galactic sources is an intriguing problem. Only 6 of the approximately 40 sources 1 have been identi ed, and these are all young, rotation powered pulsars. Of the 6 pulsars, 5 emit at both radio and gamma-ray w a v elengths. The sixth source is the strong gamma-ray pulsar Geminga which is not detected as a radio pulsar.
Thompson et al. 2 have epoch-folded EGRET data at the frequencies of 40 radio pulsars which w ere selected to have a large value of rotational energy loss relative to the square of the estimated distance. No new gamma-ray pulsars were found in that search.
This situation poses an interesting dilemma: all 6 identi ed EGRET galactic point sources are pulsars, but a search of the known radio pulsars for gamma-ray emission has identi ed only a small fraction of the 40 EGRET galactic sources. This leaves two possibilities for the identity of the remaining sources: some could either be radio-quiet pulsars like Geminga, or alternatively, they could be a new type of galactic gamma-ray source. Our search tests the rst hypothesis, namely that the sources are gamma-ray loud and radio-quiet pulsars.
Simple geometrical models describing the production of gamma-rays in rotation powered pulsars show that there are large ranges of viewing angles for which pulsed gamma rays will be seen with radio emission not beamed into the line-of-sight to Earth. Romani and Yadigaroglu 3 show that a large number of gamma-ray pulsars, in fact 2.5 the number of radio-selected gamma-ray pulsars, will be viewed only at high energies.
In light of the discovery that Geminga is a radio-quiet pulsar and predictions that the class of radio-quiet gamma-ray pulsars is potentially large 4 we have begun a search for pulsed emission from some of the brighter unidenti ed EGRET sources.
Search Strategy and First Results
To feasibly perform blind searches, we h a v e implemented the FFT and associated software on massively parallel computers. In view of the spin-down expected of most rotation-powered pulsars, a wide range of frequency derivates must be searched. For each trial frequency derivative, the search code corrects the time of arrival of the photons for the expected frequency drift, performs the FFT, calculates the power spectrum, normalizes it by the global mean power, sums the normalized powers over a range of harmonics corresponding to each fundamental frequency and then saves all candidate frequencies, f can , and frequency derivatives, _ f can at which the powers exceed pre determined thresholds.
For each candidate, the precision of f can and _ f can are limited respectively by the size of an independent F ourier bin and the step size of the frequency derivative grid used. Epoch folds over dense f , _ f grids must be performed in the vicinity o f f can , _ f can to pin down the signal. We h a v e begun extensive searches on archival data for GRO J1744-28, GRO J2019+40 and GRO J0617+22. No Geminga-like pulsars are present in these data to the limits of our sensitivity, and we can also rule out strong Vela-like pulsars. Figure 1 shows the phase space which has been searched for GRO J2019+40 and GRO J1744 28.
To date, we h a v e consumed more than 80,000 CPU node hours, corresponding to about 561 tera ops, on the Intel Touchstone Delta parallel supercomputer. We are carrying out searches for pulsations at higher frequency derivatives, making use of all available supercomputer time. In addition, searches on archival data for other promising candidates are in progress.
